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(57) Abstract 

PROBLEM TO BE SOLVED: To provide an optical 
current monitor circuit, with which an optical current 
to flow to a photodiode can be monitored precisely, and 
an optical receiver provided with this circuit 

SOLUTION: Since this optical current monitor circuit is 
able to detect a current proportional to an optical 
current to flow from a terminal IMT for optical current 
monitor to a photodiode 1 via first and second current 
mirror circuits 2F and 2R, the exact optical current can 
be monitored without affecting the optical current 
itself of the photodiode by a circuit for detection. 




COPYRIGHT: (C)1999.JPO 



(12) X\ 



#li¥ll-284445 



(51)Ini.CL ■' 

\/'M) 

mm 

!()/2H 
i()/14 



F I 

H03F 3/08 
1/30 
H04B 9/00 



(21) 



(22)|:M0 



!^^¥n- 20684 



¥^Jcll^Cl999) 1 ^28B 



(32)ig^tBi ¥10(1998) J J^3O0 



(71) tBaA 000002130 

(72) 5!^^ mih mm 

w^jii»«^RflTa^iKBas^0r 1 Silk ft^a 

(12) mm m 

(72) mzL ytm 

n^jmm^.m^mm's^ I mm 

(74)ftaA #s± i^m in 3^) 



(57) [grj] 

tX^- 2 ,:^J U > h 




t 



( 2 ) 

I 

■)immi^nrz^.2'n\yyv^=7-m^h. m^^2 

^.-jn^^iiimo 10 

2 ] FjfjIE^^ 1 2 P > h ^ -^-iHlg&ti, 

H t Mtt ^' -^i^l CO / W # - :7 h ^ > X b ^fSL $ 

E V -4- h y < K {C. X ^ >57 ti.II£CO^S^ScCO/\W 
^ -y X -sr < K <h , X - x ^ -y iS^ ramEE;^^ 

{%m<Dnmum.m\ 30 

[0 0 0 1 ] 
[0 0 0 2] 

/-^yjcOT/N'^ >->x7^ h^rf ^— K (APD) ^IffiA 

[ 0 0 0 3 ] 

(TiitmMt W r^^m^-^y ?L^(r)^\ ^mM ^jEffi Ci^tH 

^ ^ta^ft TF.??^ { C ^ X ^ pTtg?a:7tm« ^: X ^ iHl t;: 
C i I ^ IS ^ ^ § ft ^ ^ « T -5 C i: ^ i W i r -5 o 

[ 0 0 0 4 } 



#B8¥ 1 1 -2 8 4 44 5 

• 2 

[0 0 0 5] cico^mas^rx^iHis&fCctnti'. mi'Bi.rj^ 

m.ns^mmizitmLrzmm^ytmm'eiz^ mt^"^^^ ^ 

:t-\^<D^nm^mzm%^-^?i^:itf^<. jEmu^ 

[0 0 0 6] m\'Si.rfm2tii^>h^^-mmt. 
i,zmm^Kn<D/^-( ^ h ^ > v x 5^ '^it^ $ nx 

14:0^*25 co/\w ^^-^ h'7>z^y.y^m.mzmm.Lrzm 
^> n^<Dmti^-:^\^^-'m^it^:it^^x^^rzi5(). 

[0 0 0 7] tfrlS'7:t h^i':t-KtiT/N*^>xx7^- 

^—yjCD/'{'i7fi—^ h^>i^7.^<bniy^9^ty:t hy 

X^*yiS^.(iIE0r>MS[^S:<?)/NWTXItfe^ 

[0 0 0 8] r/\'5>'>x-7:t h^-r^- K<7)iifg^ 
fi, M££ft??l4J^r/^/\WTx®EEfe^tt^#-r^o 

xmffi{ciECDias#.^c;omfi:^-^^^i. ^(Dmmm<D 

— Ug&o h^>f/X^(7:)n ^-x<h3U 
i5^3^;&^^*&$tiTi^>^cOT> x^ y^m&^^^—Mmiz 
L;^c75toT, X^*y^{riifg^$iJffll[Hlg&^ 

:in\ziE(7)um».^(Dm&^^^^t. ^<Dm 
[0 0 0 9] mmmmmmmt. ie<5om«<isc^wt^ 

mis ^ C i: ^ 

[0 0 10] Tut^-^. mim.^^t)^m^{zmM^(7^'yx. 

[0 0 11] ^tz. ifmrna^mmt. -7^hy<:t 
-Kc7)Mffl{;:JSSg^nfch^>x<>e-y>xT>-r 

xkt±M<Dn<m&m\z=E^y^n^t^. s^gco^mit 

^1 h 7 > X < > t!- 5^> X r > y L T€fiE^lfe ^ tl 
[0 0 12] 



\ 



( 

■7 >i- h :t- K (APD) 1 {I^f^LTl^'l)o APD 
7; L S L T7t 7 T < /N'O F b A:^ $ ^ 

u> h ^ ^-rE'i!^2 . h^>x-r>e— y>xr>7' 

[ 0 0 15] mwv^^v^^ A p D 1 (D—mtm^^um 
\\m^ ofzfi^s^icfg^c^n. {i!iStihv>x-r >e- 
^>xr>y3^cm.^M^ci*^^$t^TVi^o APDl^ 
co/s'i- rx«i±(liifg^^*JJW[H]K4 0 J:oTi^M$n 
tz:\k. APD 1 {cEP^ia^n^p c(^t^.^T'APD ifc^ 
-7 7 -r /N'o F ti^ h (n^mmf^x-h ^ n s <t , im^(r>it 

X<> t:-:^>Xr >y3 A'^^J ^ C ch {Cck o T> 

[0 0 16] h^>X<>hf-y>XT>y3ti. 5^— 

rr-^gaS'J • ff^:./^7n.y:57fflmiHlS&4tl. h^>X-r 

> t: - y > 7. T > 3 CO hf, mSE it ^ ^ n ^ 5=^- ^it 

[0 0 17] ia2(i. ±fB3t^:vrL-JK7)[HlKllT^ 

V Lmkmfii^y v^^y-m^^i ^^m.^\^xmiSL 
^!fti^o fi)y>v\=7-^m%. •ecoh^>>^xt$^^-e 

n ^Mi g- Ci^5lf/ ^ -1- > CO M:^- ^Sfcti ^ Jt;0^— ^ J^cC 

PrH CO SH:: L<u'^^^\zmmwt^^tzM%'(:'h 
h^/>>'X5^^^?^t^'5m^^lc:coaEE^^ft?¥-r^7c: 



3 ) i^FBBV 1 1 -2 8 444 5 

4 

[0 0 18] APD 1 (iiS/NWTX^W^DLT^ 

lp]S&{Cct^mEE^Tti, APD 1 (C+^i-llie/WTX^: 

Ili*f^i57^>:/®EE{CI¥L<, h7>vX^c?)ilSrcOK; 
10 ^^^frTtc^i/^Tti. 6-0. 7V@^(CsS:^$ 

fiEoT. APD 1 0;^y-Hm&{i. Y.^o- 
(0. 6-0. 7) vt.t^r^. APD 1 titi+^/cCSi:^ 

[0 0 19] Htlgffl;^U>h^v-lH]g&2 Ffi. n U ^ 
^-'\-xm€S«SL;t p n p h^>vX^ 2 FQ 1 

c:n<i:^HW{Ci|§tt<^)^LVip n p h^>>?Xt$'2 
FQ2 iiT^f^b^iS^n^o i::-3coh-^>>^x^2 FQ 
1. 2 FQ 2COSl^<7)^— Xti^iiJg,^^tl. -^n-^'n 
(Dh:7>v?X^2 FQ 1 , 2 FQ2 0X^-y5'{S^(lSg 
20 ^V.pp{C^^LT^^o ^'cf:^. cnbCOX^ -y^iig 
^VAPo^coft^{C^lffitfL2 FR 1, 2 F R 2 ;!i^^n-€^n 
:frffiLT^O. )K:^c?) h'7>vX5' 2 FQ 1 . 2FQ2 
^SSnSSaEtt^ft^LTt^^^o ?^cJ:43, JgSt2FRl, 
2 FR2C0<it:?:)'?^f::«X«^Ll^«^{Zti. VyyVT. 
^2FQ1, 2 FQ2(C5fltn^m^<fifi^L<?'j:'5o J^>(. 
TTti, ffi*<^;tJe>. ffi^2FRl, 2FR20}girEffl 
75^'^LVi^cOchT^o 

[0 0 2 0] ;ioOct'3(c^g^$n^Hrig:ffl!i;^ U'> 
-[HlK2 Fc^M^J^OO-^^tlAPD 1 {ril^JK^n. 
30 ffi:*rti«^MT^^LT?^g:ffl!l:^u>h^^-IllSS2 R 
(r^)0^$nTV>a. ^fs^^^APD 1 '\A:^^n^i:, 
S^V^poi^ifitx, h^>i;x^2 FQ 1 ^^LTAPD 1 

^^-lHlg&2 RfCSftnjAtTo 

[0 0 2 1 ] ^&fflJ:^U>h^v-lHlie&2 R^l, 
^5^-^— xra^S*&L^n p n h^>vX^ 2 RQ 1 
i:. ;in^llSMt34$'l4cO^Llin p n h ^>>^'X:$' 2 
RQ 2 <^:;^)^bli^$n^o z:-:?co i-7>vX^ 2 RQ 

1, 2KQi2(D'm^^(n^—7.vt^m^m.'^^x\^^^.-- 

40 :^(^h^>vX^ 2 RQ l(Z)riUi7^tiS8^MT{rg^)^ 
LT$)0. fl&:*^0 h^>S/X^ 2 RQ 2C0 3 Ui7^tiM 

ifS^x^^ffi^g^ I u^xzmm.'^rcz^^^. 

[0 0 2 2] c:ne)OX^*yd7(i:y7>Ki:C0PBl 
{3fiffitrL2 RR 1 . 2 RR 2;5^*^tl-^*n^iaELT43 0. 
?>X:^Oh^>xXi5'2RQl, 2 RQ2^a£n'5ffiiJftJt 
^Si^LTt/i^o Jfita2 RR 1 , 2 R R 2 

Xt^^Ll/^ii^JCti, h^VS^X^' 2 RQ 1 . 2RQ2 

}gtrL2RRl. 2 RR 2<7)}£JrLffl7:?'^^LU'^cD<hr^o 
50 f-^>vX:$^2 RQ2 0X^ 'y:$^ti®JE^X5'ffi 



( 4 ) 



1 1-284445 



m V T M Jl^,^^ ;rL r t i '1) o 
( 0 0 2 H ] ±m<D,^ OiZ. A P D 1 {zmtii^tsmtML 

CO h 7 >>'Z^5' 2 RQ 1 (I*niAC^m??Schl?Ll/im9£;0'5 
flii:/^*c;^F>7> >''.Z^2 RQ2. T^^Ct)-^, maERcxmjE 
^-^ml'-lMT. VMT(Z)^gt^tl7t N^>vX^ 2 
R Q 2 (I^njAOo L rc;:?^'-::? r V A P D 1 (3^^)^?^^ 

-2 RQ2(CiStliAOyci6. ^n-encoST I MT, VM 10 

TTm.Wkij<w±^'^zL9-rn{t. apd i (c^n^m 

ji^ ('i C ;n z!5 n ^ ® E£ ^ ^ - ^ T ^ C ^: t:?^' T ^ 

[00 2 4] APD 1 :^^*^ffitj$n^dt®«tti, 

mi) 

1 c 1 = /:i 1 • I b 1 

(^2) 

\ c 2 = li 2 ' I b 2 
[0 0 2 6] ^-^'^ Hflg^ffly:^U>h^7-IfilK2 Fit* 20 

mire [ -.r^^iarco^i^^^sr^^-ro 



XTVT'S^LTti, G a A siSlT>y3 Aii-ecDA:^ 

mm\B\m^»mizm\^^^ti^o 
[0 0 2 5] cz.x\ APD i{zm.n^m^i^9ut. 
t/i^>h^ '7'-M^2<Dmtimizwc\>'f<bnrzmm=E=:.i^ 

g&2 F$:<8^f S h^>vX:57 immm^m^ 1) 
-xmSc^ I b 1 . nu^^mSc^ I c 1 . ^l^fHy;^U 

>h^^-iHig&2 R^«i35cr^ h^>>^x^ mmmm 
m& 2) <D^—xmM^ I b 2. ziiy^^m^^ i c 2 

ch-r^o T^t^-^. I c IRUf I c 2tieiT<^ll«^« 



• • • (5S:2). 
ij^mss I c 1 \t&.T(r>m^.^mrzro 



Kpd=Ic1 (h^>>^X3^2FQl) 
+ Ibl (h^>>?Xi$^2FQl) 
+ Ibl (K^7>>?X^2FQ2) 
= Icl + 2- Ibl {^C3> 

[0 0 2 7] (iC3) 22cU^ (Sl) <^P«;0>e, nUiJ^ 

(fc4) 

I c 1 = I ahdX ( 1 + 2/i3 1) 
[0 0 2 81 ft©ffl!l;^U>h^^-l«Ig&2R{C*5tt§^ 30 
zi5^m?S i . T « ti, 8tlP5#J;^ U > h ^ ^-[HlK 2 F 

l.T« = I c 1/ (1 +2/i3 2) 
[0 0 2 9] (I:C4) (Sh) <^Ba«:</\^, m«£i 

].T«= (H-2/i3 1) / (1 + 2/^^ 2) (SC6) 

[0 0 3 0] -rUty-^. ^n^S^mSft I.T«ti. APDl K2FR2, 2RR1.2 R R 2 cDj&Jn^a^. r 1 , 

</r®f;fn M..(itt^j-r^Cch<h7'ci:^. r2. r3, r4^:'r^ch, (5t4) (xC5) fi, 

Iapu.^ (1 4- (1 + r 1/r 2) 1) 



• • • (S:4) 



• • • (StS) 



I c 1 = r 1 r 2 

• • (iS:7) 

(^8) 

1 , T « = r 3 r 4 

• • (jC8) 



Icl/^ (1+ (l + r3/r4) X ^ 2) 



I 



[ 0 0 3 2] 

.:.{t. API) 1 cnn^ti] .y.lZttm^^^ittfSi^o 
[0 0 3 3] Z(D^oUm^^mi^^t,s il«C05V®i 



50 



( 5 ) 

7 

[{)()::} 4] ciic^T. APD icDmmmiit. um^w 

m\L\^f^K^WSf^^f^'^'^. APD ] or./- Kffl!|c7)ttfi: 
I-^ h 7 > X e - y > X T > T 3 il cJ: o ^ tlT 

V- KfPijco«&, -r^^cct)^, v.pp^^as 

fr -7 tz.WL\%. A P D 1 CO/N'-I' T XttJEmE<;)2afS«Sc 
(^9) 

V,=Vo • (1 4-AT • r) • 1 0''"' 
[0 0 3 6] ir;^d:t)t». i?ifg^M/;^^^<7)«'&, APD 

1 CO /w r xffle: v« ti^j^fw** x^x^i-^^t^iEo^^^^ 

m-DX'&Wi-^'^ (0. 0 5-0. 2 (V/r) ) o bT'c 

'j-•ft^^•£ V, , . G , h V > ^ 2 F Q 1 sfel/^fiCin^ 
nUn2 F R 1 iCJ:aome£I^T5i^;^cltT75^o/cfiT^'5 

/N' r r xm)±v„ooiaa[l^Sc^iEcoffi(ci9:^TSc: 

[0 0 3 7] ^rr-mv,,.„ti, iif&^^MPiHig&4 

4 0 Teh. «i^/W/^X[HjI?& (J^T, ^ U 'y:/lfilE&<hT 

^) 4 0 c <h?:)^6fi;^/jic^^nTi.i'5. 

(0 0 3 8] ^ir\ ^a^i^l^ffiftlE]i2^4 OTtCOUTitt 
HJ^-r^p mailV„{-fi*g:trER' ^l^^itSg^nxv^So ceo 30 

S&4 0 Tc7)-s2pmfe^-r^o 

[0 0 3 9] SW<S«h^f7>K<hc7)^1tcti. »tn:S¥4 
0TR3, 4 0TR4. 4 0 T R 5 Xr^^-f :t— K 

4 0 TD i Lfi^-^m\zimt^rcx:^n . z.(n^mmi<n 

4 0 T R 4 \lL9t'm&(n ^ COT^ o T. -^OO^J-fiL^JS h ^ 
> >' X 57 4 TQ 2 CO-^— XfCj^M^nxO^^o ^VX^rh 
^/-f H 4 0 T D 1 cO«£EI^T^miE V z chT ^ 
C^l(Zttf?i5'*iJ(C^*^$tlfclSmf^4 0 TR 3. 4 0TR 40 
. 4 . 4 0 T R 5 cnm^Winmty z {3— StL. Igtaco^ 
'#Jlt €- k ch -^r -5 ch , ^J'fiJ.'^.CDmffill A V tiS2p«fi:^^ 6 

(^1 3 ) 
V, = V2-V«, 
= . ( I 1 X R 2) - Vbk 
= ( (AV-2V„,:) yRl) XR2- 
= ( (kVz~2VBH) XR2 
CO 0 4 5] ?/iiJ®^>&fflM[HlS&4 0T^r4^V^T 

ti. ,^ilig«tli1c^>^./'f X'^^**r^SJ:^(3, jll[=i> 50 



iRFM¥ 1 1-2 8 444 5 
8 

[0 0 3 5] r?^t9*^. APD 1 tCIEOM^fi^S:a)/W 

\m^W^iLCD^m.^. r tiAPDi^fg^cotitSi^^ 

(=0. e^y^r) . VoflS2|iMie«^)ii&COyU->7 
^»^>®JE, nfiAPDOiRFtt(CJ:oTg^^S«iTjg&Si 

Wtco. 1 0 e^ggfflf -So 



Iog(l-l/M) ... (^9) 

[0 0 4 0] ffiiUVn <i:^^> KiiCOr^ltCti, fgfct . 
R' . Rl^}ggi4 OTR 1 . ^-7.~zi\^^^Witf^W& 
$tlfcpn p h^>vX^4 OTQ 1 , pnph7>>? 
X3^40TQ2. igtrL4 OTR275^|ll>>cmJi^$nTl^ 
So CICIT?. K^>>?X^4 0TQ2X^^^>'r§<h, m 

[0 0 4 1] h^>vX^4 OTQ 1. 40 

TQ2a)^-X-XA'y37feimJEti. pnjg&^^-r^t- 

Hoiii:*rfR3®EEJ;iH^^tiT*30 0. ev-o. 7v-e 

^-50 h^>vX^c;D^— X~X^ ^Peimm^VtM i: 
m>^J}ggc$n/^c2-:?(7) h^>i/X^c7)«EEI^Tti 
IBSVab<0 2fgT^§a L;^;&^oT, pr^ffita4 0TRl 

(Scl 0) 

^>=av-2Vbk (]S:io) 

[0 0 4 2] pJ^}g:trC4 0 TR 1 ^^tl-SltfiS I 1 fi, 
}glrL4 OTR lOjgta^^R 1 (h-rSch, J^^TcO^T^*- 

(& 1 1 ) 

I 1= (AV-2Vbh) //R1 • • • 1) 

[0 0 4 3] matfii:^/^— ffii^^^n-Sch, ®ev2(ij^ 

TcoSCT-^^e)nSo ffitn:4 0RT2<Offitn:ffi^ 

R 2 <i:-rSo 
(Scl 2) 

V2 = I1XR2'-- (^12) 

[0 0 4 4] oT^ffitn:4 0 T R n p n h- ^ > 

f/X^4 OTQ3<7)nU'^5'{Z}g,^$nTOi^o M^l^ 
Scffl{SlElS&4 OTc^tH:^«fi!:VK, -rT:^:*:^-^, JStnR" 
<n}cMm(n%my^\t.. l|ffiV2 J:0*)h^>vX^4 
0 TQ 3cov„n53'fc:tt<£v^(?)T, tH:^mfi vaiUAToo 



- Vb. • • • (5S: 1 3) 
x>-»±C' , 4 OTC l;:/^^^(50$P<;l>^£LTO^'5o 
[0 0 4 6] dCT, MS^ft<5V.tl. i;-4T<75^T-^ 



( 6 ) 



1 1-284445 



9 



10 



mi 4) 

0 V, = ( k (5 V z - 2 0 V„ n ) XR 
- ( k Vz - 2 V,h;) 1 • R 2 

[0 0 4 7] ZZX\ o R 1 X'R 1 - R 2/ R 2C7)31 

(m 1 5 ) 

(3 V« = ( k (5 V z - 2 (5 Vbk ) / R 
[0 0 4 8] f^iJ;^utJ, (7 V,,,; =- 2 mV/t:, 5Vz = 
-hi. 2mV.^'''C. k = 0. 8. R]=8. 7kQ> R 
2 = 2 0 0 k Qch-r-Sch, (5V«tiO. liev/ri: 

l?rtiffim»S!litkR?>'R 1 (DimzJ:-:>X^^^n^rz 

i6. -4ilH]K^(c4:-3i^Tti5>4'iJltkRD^'R 1 Ofjt^HMT^ 

ts. yjLi-y-^^-^'^t'yx.i-mi^^zJZ'DX. ^(D&& 

^m^mtr^^. :^mxitt. ^yx^y<^-K{i$^5 v 

[ 0 0 4 9 ] A p D 1 cnmismmt. Mfite#tti:/NW 
ffl{tiHiss4 0 Tcoajtjm^v« c7)^^te?¥tt^i. sffiiii 

il^iS-r-s::ch;:;'?T'#/z;!>^\ APD l co/\Wrx«JEVB 

V\rnjctU^cnci:Jg:tfL2 FR I (Dm.tfimfafz^'fiSrFLrz 
t>(DX^^o 

[0 0 5 0] Lrzf)^'::>X. APDlfCfi, V^JzO'biS 

it.ih^iO'Mi\:Lrj:\.^(DX\ APD 1 (C^iiEcOMS^Sc^ 
[0 0 5 1 ] ik^Z. ^ ^} -y-fM^A 0 C\ZZ:>\.^X^=F(D 

Mm ^ L xr> <. ^ 'J -y y'Mm 4 0 c umi^mMiii 

[im4 0 T^#j^5{pij:^ l/> h ^ v-|nIS&2 FiKDratC^ 
£l:LT*6tO. ii:3'mtn#4 0 CR 1 . 4 0 C R 2 <i:, C 

^l(:3fe"^'']{-:r^^i!^^snfcn p n h^>>-'X^4 0 C Q 1 (i: 
^3 tl^a^^tiT 1^-^)0 iSMStn:P4 0 CR 1, 4 OCR 

-^'€)I:IJ^T(^/Jn <. npnS^>>^X^40CQ10 

(0. 6-0, 7 V) ^m:^^ztiftr^^^rzisb. 
> X ^ 4 0 G Q 1 7tt.^,T-^ 0 , ^ cHcT^mSft^M 
^'*WMnO¥4 0 C R 1 . 4 0 C R 2 ^ ^>LTmlg:fflW U> 
h ^ ^-lPlii!&2 F'xi^ftniAOo 

[0 0 5 2] -->^, Lt^iJJg:i:r[p4 0 C R 1 , 4 0 C R.2 



So 



1 • R 2 

(a R l/'R 1 - 5 R2XR2) 
• • • «1 4) 



1 • R2-5V,E • • • 5) 

10 ^ffin'2)®^fl!a7^"?lillO-r-5i:. ffi}5i4 0CR2|1SP«^<;) 
«EE|?TtilSttl-r-5« t*?S:t5t., n p n ^^>>^7^^S7 4 
0 CQ 1(7)^-X-X5 'y5^fflmJ3E;<;"?. ^(T^MiS^SA 
^:ittUD. h v>v^X^4 0 CQ ni^>LT. 

ttffi;iata-ed&Sfci6, APD l{Ziz^t^/^-(77.mE.^ 

[0 0 5 3] ta^. /^xm^^^iti^mmm^^ 
iE\zmiMr^t. mmi^m4 ocri. 4ocr2^ 
20 mn^mmmiimMm^zm'^r^o 

[0 0 5 4] ±ie3¥:^>^rL-;u^M<tL. ^(D^i^^W 
mLfzo ±Ep n p h^>zyX^l&.Z^n p n h^>>^X 
^\Z\^. V,H (nu^^-x^ v^FeimEE) C0BJE15 

tfir 2 ^Z^t 1 0 k JSia r 3 l^U r 4 tctl 2 . 4 k Q 

ilPD^o APDStffCl.P. 0- 1 0 0 0 >tA(Dmm 

xitt. m 3a)^^yiz^T<^^f^^mmm7^m^tirzo 

[0 0 5 5] fj::i5. MSIttAPD 1 ^mtl^n^l,,. 

30 fezz^m^i^jn ^icom&^^^'ty^yx^^o z.(/:> 

^'^:7:*^b*36bnS^:X:$7^^ I,,, chAPD 1 (DM 
«t I Af D C0H^til^T(7)il 0 X3b^o 
(SCI 6) 

I,T. = 0, 9 4 8X • • • (^16) 

[0 0 5 6]?5:*5> h7>>^X^2 RQ2(7)X^-/5';!)^ 

[0 0 5 7] fj:^. ±mLtzmmt. 7t^:v3--JU{Zr^l 
APD 1 <?5Rt50tCP 1 K/^ci:^ 

m^^^cthx^^o m^if^^mi^§:^m=FtLx. m 

5 0 um(D I nG a A s t}^^t^^P I N :7 :t h$^'i:t— 
li^— ;u K ^ t) CO fcIS r , A -v ^ - , 

f)^m^x^^z.t}itmo^xhui^o 

[0 0 5 8] ^^\Z. ±fBA*'f TXIilK^i, APD ICO. 
50 :^y-KffliJ{:iS«SL^;5t. cntiffl:*f.i:i9:th^MJlcto 
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[0 0 5 9] ^rz. tii^ > ^^^-\Bi'^^z{ts^<(DmM 

9iZRy^mn'^mh^>i^7.^ (FET) 
[0 0 6 0] a_h, ^^y^Lfcct ±tE^«t?lt^:-i5^ 

emi^m^i^ntmmmz^^ 2 ocoM^y^-r >^Wb lo 

[0 0 6 1 ] z,(D^m^i'^-:^9\B\mz^n\t. 

{{) i) 2^ m\ sasm2ii\^>h^'7'-'m^2¥, 2 
mv^^n^:^K). z.n^\-m.'mzmm,^nx^^^rzisb. a 

[00 63] ^fc, y:thy'X^-\^l^tT/^^>i^x. 
-y :t h 5^1' -t— * KT^ 0 , S 1 :^ > h ^ ^— ©SS 2 F 

^j^l^icT-S --yjCO/N'-f h'7>>''X^ 2 FQ 1 30 

U :^ 5^{i-7-^- h yV-t-- K 1 {I. x:^ -y ^filEOMS^ 

[0 0 6 4] T/\'^>vxy:t h5^<:t— K 1 

r X m/± ( z IE c;o ri^S^i^.^ CO me ^ ^ A ^ t , ^ c;:> ii^g^ 
00 f^'^tt ^ frtlf® T ^z.t,i^x^'^. r ^ > X 7 

^=7—^1^2 Fc0h'7>">'.X^2 FQ l<r>ZJi\y^^niSL 40 
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{t. x.^y^m^^^^—Mmz^^^n^. Lt^m-o 
[ziECDu^^McDm^'t^-PL^t. ^<r>mm^(^m,m.^ 

:zti)^X^^. 

[0 0 6 5] nm^unm^AOJit.. iE(nwi&^^ (v 

/v.) $:W"r^^yx-;h^$?^<:t-K4 OTD 1 <h. ^-X 

-x^-y^ram75<^coffl^^^ (v/r) ^w-r^h 

^>>^X^40TQ1 (40TQ2) ii^. ^tim(DM. 

{tlHlS&4 0 T^^gx.. co^S[^«lHlS&4 0T<7)tB:^td: 
M E X ^ *y iS7 ( c ig^ ^ n T V ^ ^ o 

[0 0 6 6] tn,t^%. m&%^ti^m^\zmm'\ii.(D-j:xi 

■fy'1':t-K4 OTD 1 <hh^>'>*X^4 OTQ 1 (4 

0TQ2) t.^mmzmm.'t^t.. t(D\hiim^y.o:> 
m.&^m^'^m'T-d^m-^m^zj^^x^xmmrt^z.tt'^x 

[0 0 6 7] ^>c. i.mn.^mmt. y^by-(^-\^ 

1 CO{lfi«J'g^jg^$nfc ^^>X'1' > tf-5^>XT>:/3 
^^\zm^. h^>X-r >t:-5^>XT>-7'3/0^'^7tm 

g^C03tm^m- ^ >X-r > ti-y > X T > 3 L T 

^Z,^i/)^X^^o 
[0 0 6 8] 

^^:t-\^(Dytmm^mzmm^^^^z,trji<. iemi 
mi] mm(Dmm^z^^^'ei^=L-}],i o< 



[112] ^^i^:x-)U<Dm^m. 

ms] APD 1 <^«fsnsm«£iArD ch^x^j^msEi.T. 

l-y^ hy-(:t-\^. 2F-^l;^U>h^7-lHl 



tOa 



^^^^^ 
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